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Abstract 
Cities can be vibrant, innovative and exciting places to live but unplanned, high-carbon urban growth, alongside 
rising energy costs and increasing demands on service delivery, are putting pressure on local governments, 
threatening economic growth, poverty reduction and urban quality of life, and contributing to dangerous rises in 
global temperatures and subsequent climatic changes. It is understood that cities which pioneer a low emissions 
development model today will attract future investment, reduce energy costs and become efficient, inclusive, clean 
places to live and work tomorrow.  
Local governments have an important role in addressing non-technological barriers to support the transition to a 
renewable energy future. Two projects will illustrate approaches taken in this context. The Urban-LEDS project 
(www.urban-leds.org), funded by the European Commission, and implemented by ICLEI and UN-Habitat, supports 
local governments in emerging economy countries (Brazil, India, Indonesia and South Africa) to integrate low-carbon 
strategies into all sectors of urban planning and development, by defining and approving Urban Low Emissions 
Development Strategies (Urban-LEDS). The process is supported by experienced European cities, especially those 
with an understanding of policies, technologies and stakeholder engagement relevant to energy efficiency, renewable 
energy electricity, heating and cooling. The second project - The Municipal Climate Action Plan (PACMUN) 
(http://iclei.org.mx/web/index.php/seccion/PACMUN) – has been successfully implemented in Mexico by ICLEI, 
and is extended for two more years. Here technical and institutional assistance is offered by the National Institute of 
Ecology and Climate Change (INECC), with the project is financed by the Embassy of the United Kingdom in 
Mexico. In both projects the switch to renewable energy is being explored in a wider community strategy.  
The paper will address the methodology and approach taken by selected cities, with a focus on planning and approach 
to renewable energy, the use of local resources and the involvement of civil society in processes.    
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1. Introduction 
In many countries the high rate of urbanization, increased energy demand and high resource intensity, 
seem to be in conflict with creating a good quality of life and shaping a sustainable energy future. Yet, 
these issues need to be tackled in the framework of low-carbon, sustainable development approaches. 
This implies the need to reduce dependency on declining fossil fuels by optimizing energy efficiency and 
stimulating renewable energy use, changing lifestyles and perceptions, shaping a green economy and 
social equity system. 
 
It is estimated that in 2010, more than 50% of the world population lived in urban areas - almost 3.5 
billion people – and that by 2050 it will reach around 68.8% [1]. While cities are large contributors of 
greenhouse gas emissions, they can also be strong actors in climate change mitigation and adaptation. The 
main drivers for the deployment of renewable energy relate strongly to both these areas, with potential to 
improve energy security, sustainable socio-economic development, and a host of environmental benefits.  
 
However, there are also significant challenges considering non-technological barriers to the 
deployment of renewable energy, including [2]: 
x Policy and regulatory barriers 
x Institutional and administrative barriers 
x Market barriers 
x Lack of information and awareness 
x Lack of qualified staff 
x Public resistance and cultural barriers 
 
Local governments, through their roles, legal mandates, and as the closest level of governance to their 
communities, can play a highly relevant role in the removal of these barriers. This is also one of the aims 
of support offered by ICLEI through its new GreenClimateCities programme, building on more than 20 
years experience in working with local governments on climate change mitigation. The focus is on 
outlining of Urban Low Emissions Development Strategies, paving the way to sustainable development. 
 
Nomenclature 
cCCR  carbonn Cities Climate Registry  
CCP Cities for Climate Protection Campaign  
GHG  greenhouse gas emissions 
LE  Low Emissions 
LED Low Emissions Development 
LG  local governments 
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2. Methodology towards Low Emissions Urban Development paves the way for sustainable energy  
2.1. Local Governments play key role in removal of non-technological barriers to renewable energy  
Local governments play a key role in the removal of non-technological barriers to the deployment of 
renewable energy at the local level. Local governments (LGs) act as community policy-makers and 
administrators. This is an important level of government, closest to the citizens, and thus in an excellent 
position to understand, inform, guide and lead local inhabitants, businesses and industries. In most cases 
democratically elected, this is an accountable level of governance that represents its local community. It is 
a focus for community identity, provides services to meet community needs, facilitates and coordinates 
local efforts and resources in pursuit of common community goals [3]. 
 
Table 1 : Action instruments of local governments  
Actions Brief description 
Strategy outline vision and direction of community 
Legal laws, by-laws, permissions, regulations 
Planning Frameworks 
Financial taxes, levies, subsidies   
Market procurement, stimulating innovation  
Operation operate / manage infrastructure, offer services   
Persuasion offer information, raise awareness 
Leadership act as a model for the community and stakeholders 
Coordination stimulate the green economy, engage stakeholders 
 
A good example of the leadership role that the local governments can play to engage and transform 
their own community is given by Güssing, a small town in Austria, where economic hardship was 
overcome using local energy resources.  One of the first infrastructure improvements was the installation 
of a district heating system (1996) followed by the installation of a biomass power plant (2001). A special 
scheme promoting the establishment of enterprises brought to the region 50 new enterprises. Currently, 
the city is a net renewable energy exporter, producing about 10 times more energy than it needs and 
approximately 40 times more electricity than it can use. Along the way, around 1000 jobs were created, 
more than 100 directly in the energy sector. The town also became a Green Energy tourism attraction 
receiving around 15.000 tourists each year to visit the numerous demonstration plants (biomass, biogas, 
solar and photovoltaic installations). Güssing became an inspiration for the entire region, as well as 
countries as far away as the Cook Islands in the South Pacific [4].  
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2.2. GreenClimateCities methodology 
Climate change is a cross-cutting issue that has an impact on different sectors of the economy, many of 
these typically in the local government´s sphere of responsibilities, such as; energy, waste, water and 
sanitation, housing, mobility, urban planning and land use, as well as procurement. Mainstreaming low 
emission development, by integrating this into sectoral planning along the municipal departments and 
responsibilities, poses a complex challenge. ICLEI´s GreenClimateCities progarm with its clear 
methodology, provides support and guidance to local governments in this endeavor - including the 
definition and implementation of an Urban Low Emissions Development Strategy. This defines a 
pathway of transition the city / town into a low-emissions, green and inclusive urban economy, through 
integrating low emissions efforts into the city´s development plans and processes. 
 
Only eight months after the adoption of the United Nations Framework Convention on Climate 
Change at 1992 Earth Summit, ICLEI responded and launched the Cities for Climate Protection (CCP) 
Campaign – the first and largest global campaign of local governments reducing GHGs. The CCP 
campaign involved more than 1,000 cities over the past 20 years. Building on experiences around the 
globe, this formed a solid foundation for ICLEI’s new GreenClimateCities® program.    
 
The GreenClimateCities methodology covers all aspects of policy planning, implementation and 
monitoring of local climate and energy action managed by the local government. Three phases outline the 
overall approach: analyze, act and accelerate. Each phase is divided into three steps and three sub-steps to 
provide clear step-by-step guidance, with relevant tools offered. It is clear that this is not a linear process, 
and different steps may occur at the same time – with all to be revisited over time until a community is 
“climate neutral”.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Three phases of ICLEI´s GreenClimateCities® methodology 
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The first phase “analyze” aims to improve understanding of the current context (national, sub-national 
but also international and local). Further, the initial political commitment is obtained to kick-start the 
process, followed by formation of institutional structures to ensure effective decision-making, planning 
and implementation. This crucial phase includes analyzing sectors and identifying potential stakeholder 
groups, exploring their potential involvement in the process. Not only does the engagement of relevant 
stakeholders help to drive acceptance of the Urban-LEDS process, it is also highly relevant to enable the 
delivery of low carbon development across sectors and in the whole community.  
 
The assessment of the current status and framework includes the development of a greenhouse gas 
emissions inventory, using HEAT+, ICLEI’s greenhouse gas emissions quantification and monitoring 
software tailored for local governments (http://heat.iclei.org/). The identification of the local community´s 
Low Emissions Development strategic priorities concludes the analysis phase, and creates a basis for the 
next steps. 
 
The second phase “act” builds on the analyzed information with the development of an Urban Low 
Emissions Strategy and Action Plan, approve and implement these. The approval of the Urban-LEDS is a 
landmark of the local government´s political commitment to LED. The action plan outlines details of 
measures (“solutions”) to be implemented, monitored and evaluated. This is prepared by the local 
government, often with expert guidance. Urban-LEDS solutions - recommended clusters of integrated 
actions – are recommended, addressing policy, regulatory, organizational, financial, capacity building, 
awareness-raising, and stakeholder engagement options. With initially identified options, a detailed 
project and/or business plan is prepared together with identification of possible financing opportunities.     
 
The third and the last phase of the GreenClimateCities methodology is to “accelerate”. This phase 
includes monitoring the implemented actions, reporting targets and actions in the carbonn Cities Climate 
Registry (cCCR), the international reporting platform for local governments 
(http://citiesclimateregistry.org/). In the Urban-LEDS project a Measurement, Reporting & 
Verification (MRV) process is under development, and is the institutionalization of LED. The 
methodology can be implemented cyclically for the continuous reviewing and enhancement of the urban 
low emission development strategies, keeping the process up-to-date and ensuring the long lasting 
benefits of the strategies put into action. 
 
2.3. Urban-LEDS Action Plans and sustainable energy 
The implementation of the approach outlined above is aimed at efficient energy planning and 
management at local community level, as illustrated below: 
 
In the Analyse Phase, the step for identification and engagement of stakeholders includes energy 
utilities, as well as municipal departments with responsibilities in energy planning and management. 
When conducting an assessment of current status and frameworks, this includes not only conducting a 
GHG inventory for the whole community, but also understanding the primary energy sources used, the 
final energy consumption disaggregated by sector, the calculation of indicators that will enable the local 
government to monitor progress through time, and the identification of local opportunities and needs for 
LED should include the identification of the local renewable energy potential. 
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The Act Phase, includes the development approval and implementation of an Urban-LEDS action 
plan., which requires exploring both improvements in energy efficiency but also the switch from fossil 
fuels to renewables.  The action plan can address energy both on the production side - at utility level and 
mini/micro-generation - and on the demand side (end-use).  
 
Monitoring and evaluation of the strategy and action plan implementation is critical. This is dealt with 
in the Accelerate Phase, where the local government can track developments towards re3aching its 
objectives, eventually leading to the revision on the action plan. Ideally an ambitious renewable energy 
target has been set (e.g. 80% by 2040) with progress monitored on a regular basis.   
 
2.4. Integrated solutions for the deployment of renewable energy at the local level  
ICLEI recommends local governments to explore integrated, coherent Low Emissions Development 
approaches, and to expedite the process of development, approval and implementation thereof. 
Considering typical municipal responsibilities, the solutions considered should include information, 
awareness-raising, policy and technological options. A variety of good practice and financial models are 
available to assist planning and implementation.  An example is outlined below: 
 
Solar water heating systems have been identified as a priority theme, among other themes related to 
renewable energy and energy efficiency. Two main approaches have been outlined to assist the local 
governments in the removal of the non-technological barriers for the deployment of solar thermal energy:  
x solar hot water in municipal buildings and facilities – here the local government can act as role 
model, demonstrating the use of the technology, raising awareness, building consumer confidence. 
x solar hot water deployment in private buildings and facilities - the local government uses its policy 
making and regulatory roles to actively promote the demand for solar thermal systems and stimulate 
the local market. 
 
Table 3. Integrated approached for removal of non-technological barriers to solar thermal energy use  
Local government´s roles 
Municipal buildings and Facilities Private buildings and facilities 
Assessment of potential for solar hot water use  
Set target for LG’s buildings / facilities 
Procurement process 
Implementation in municipal buildings / facilities  
Awareness raising 
 
Engage stakeholders (finance and technology providers, 
educational/ research institutes with expertise on solar hot water 
systems, professional groups such as building designers and 
hotels, etc.) 
Set target for solar hot water use in community 
Municipal building code requires solar hot water in (new) 
buildings and facilities 
Create governance structure and qualify staff to implement 
policy and regulation 
Communication for general population 
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3. Project implementation and case-studies 
3.1. The PACMUN project 
The Municipal Climate Action Plan project (PACMUN, http://pacmun.org.mx/) is a program launched 
in Mexico by ICLEI with technical and institutional support from the National Institute of Ecology and 
Climate Change (INECC) , funded by the British Embassy in Mexico.  The project initially funded until 
2013, was extended until 2015. During this period a guide for the development of Municipal Climate 
Action Plans was developed and support provided to more than 30 pilot municipalities (2012) and 200 
municipalities (second phase). 
 
The municipalities participating in PACMUN actively participate in training activities and workshops 
in-room and long-distance (videoconferencing). The representatives of local governments increased their 
knowledge of the causes of climate change, its impacts on different sectors of production and hence on the 
quality of life of the people, in order to understand which decisions on the municipal level can be used to 
help solve the global challenge of climate change. 
 
Through the project PACMUN strategic relationships or partnerships will be established between the 
participating municipalities, agencies and national and international associations, and local governments 
worldwide. 
 
3.2. The Urban-LEDS project 
The project “Promoting Low Emissions Urban Development in Emerging Economy Countries” 
(Urban-LES, http://urbanleds.iclei.org/), funded by the European Commission, and implemented by UN-
Habitat and ICLEI, has the objective of enhancing the transition to low emission urban development in 
emerging economy countries  (Brazil, India, Indonesia and South Africa) by offering selected local 
governments a comprehensive methodological framework (of the GreenClimateCities progam) to 
integrate low-carbon strategies into all sectors of urban planning and development, namely by defining 
and approving Urban Low Emission Development Strategies (Urban-LEDS). The project started in 2012 
and runs until 2015.  
 
After a competitive call for interest in which approximately 50 cities participated, eight “model” cities 
of the Urban-LEDS project were selected, namely: Recife and Fortaleza in Brazil; Thane and Rajkot in 
India; Steve Tshwete and KwaDukuza in South Africa; and Balikpapan and Bogor in Indonesia. These 
cities were selected through a competitive process based on the criteria of urban and population growth 
rate, regional connectivity, political and institutional context, degree of commitment to low carbon 
development, and synergies with other existing projects and initiatives. The selection of twenty satellite 
cities that will observe, share experiences and learn will enhance the impact of the project.  
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Table 2: Model and satellite cities engaged in the Urban-LEDS project (population indicated between brackets) 
MODEL CITIES 
South Africa Brazil India Indonesia 
Steve Tshwete Municipality 
(0.23 million) 
Recife  
(1.5 million) 
Thane 
(1.9 million) 
Bogor 
(1 million) 
KwaDukuza Municipality  
(0.23 million) 
Fortaleza 
(2.4 million) 
Rajkot 
(1.3 million) 
Balikpapan                
(0.64 million) 
SATELLITE CITIES 
South Africa Brazil India Indonesia 
Saldanha Bay Municipality  
(0.08 million) 
Rio de Janeiro 
(6 million) 
Gwalior 
(1 million) 
Kabupaten Bogor 
(4.7 million) 
Mogale City Local 
Municipality 
(0.4 million) 
Porto Alegre 
(1.4 million) 
 
Shimla 
(0.2 million) 
 
Tangerang Selatan 
(1.3 million) 
uMhlathuze Local 
Municipality 
(0.4 million) 
Betim  
(0.4 million) 
Nagpur 
(2.4 million) tbd 
Nelson Mandela Bay 
Municipality (1.2 million) 
Sorocaba 
(0.6 million) 
 
Coimbatore 
(2.1 million) 
 
tbd 
Sol Plaatje Municipality 
(0.4 million) 
Curitiba 
(1.7 million) 
Pimpri-Chinchwad 
(1.7 million)  
 Belo Horizonte (2.4 million) 
Panaji 
(0.07 million)  
 
The signature of Memoranda of Understanding between the selected project cities and ICLEI’s 
regional offices responsible for the national implementation of Urban-LEDS mark a fist commitment of 
the Mayors / Councils of these cities to Low Emission Development. They will benefit from access to a 
network of technical and financial experts, training and capacity building, resources and tools, and sharing 
of experiences and knowledge with other cities, including European cities with common interests.  
 
By promoting proactive engagement with business and finance sectors, exploring the integration of 
efforts with national and regional governments and consolidating international networks of knowledge 
and technology sharing between cities, this ambitious cross-cutting projects also aims to better prepare 
cities for the challenges of fast urban growth, rising energy costs, urban poverty, resource depletion, 
health, environmental degradation and climate change, while simultaneously creating better conditions for 
them to seize the opportunities associated, namely to attract new investment and technical capacity, create 
jobs, reduce costs (especially energy costs), increase service delivery levels, create cleaner and healthier 
places to live, leapfrog over obsolete technologies, and strengthen the local community and economy.  
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3.3. Other case-studies and success stories  
Following the example of Güssing (Austria), two additional case studies are shared showing how local 
governments can mobilize their community to use local renewable energy resources and stimulate the 
local economy, generating income and jobs. 
 
Betim, in Brazil, deployed solar water heating in public housing. A joint initiative by the City of 
Betim, Cemig (Minas Gerais Electricity Company) and Cohab (Minas Gerais Housing Department) 
resulted in the installation of 1,356 solar thermal systems in four housing estates for low income families 
between 2004 and 2007. In general, the solar water heating systems were installed to replace electric 
water heaters. In addition to the reduction of GHG emissions, several economic and social benefits were 
reported as a result of a household survey: the electricity consumption decreased by 20% (average for 4-
persons households), and the monthly bill decreased by 57% (accounting not only the reduction in energy 
consumption but also tax exemption for households with consumption of <90 kWh/month) [5]. This has a 
significant positive socio-economic impact in the local community.  
 
In India, the Bhubaneswar Municipal Hospital (BMH), owned and operated by the Bhubaneswar 
Municipal Corporation, mainly serves the low income population of Bhubaneswar. Services were 
frequently interrupted by an erratic power supply and resources were not available to make 
improvements. A solar water heater was installed and energy efficiency measures taken to reduce energy 
demand and dependence on the public power grid. This hospital became the first municipal hospital in 
India to implement renewable energy. Encouraged by quick results, the hospital underwent a 
comprehensive energy audit to identify further potential improvements. Hospital staff was trained in the 
operation and maintenance of the energy efficient and renewable energy equipment after its installation in 
August 2009. The new equipment reduced the hospital's energy consumption and costs and secured 
energy availability for vital areas such as the vaccine refrigerator and hot water supply. The actions 
undertaken resulted in substantial energy savings while enabling an improved, more efficient delivery of 
health services [6].  
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